Effects of ketamine on vocal impairment, gait changes, and anhedonia induced by bilateral 6-OHDA infusion into the substantia nigra pars compacta in rats: Therapeutic implications for Parkinson's disease.
Parkinson's disease is a chronic neurodegenerative disorder characterized by cardinal motor features, such as bradykinesia, but also vocal deficits (e.g. difficulties to articulate words and to keep the tone of voice) and depression. In the present study, rats with bilateral 6-hydroxydopamine lesion of the substantia nigra pars compacta were evaluated for changes in the emission of 50-kHz ultrasonic vocalizations, gait impairment (catwalk test), and depressive-like behaviour (sucrose preference test). Furthermore, we evaluated the effect of repeated treatment (28 days) with ketamine (5, 10, and 15 mg/kg, ip, once per week) or imipramine (15 mg/kg, ip, daily). The lesion had prominent effects on the production of 50-kHz ultrasonic vocalizations (reduced call numbers, call durations, total calling time, and increased latency to start calling), led to gait impairment (increased run duration and stand of right forelimb) and induced anhedonia (reduced sucrose preference). Also, significant correlations between gait changes, sucrose preference, and ultrasonic calling were found, yet, except for run duration and sucrose preference, these correlations were low indicating that these associations are weak. Importantly, ketamine and imipramine reversed lesion-induced anhedonia and improved gait impairments, but neither drug improved ultrasonic calling. In conclusion, the substantia nigra lesion with 6-hydroxydopamine induced subtle motor and non-motor manifestations, reflecting key features of the wide clinical spectrum of early Parkinson's disease. Furthermore, the present results suggest a potential efficacy of ketamine on depression and gait alterations in Parkinson's disease.